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(54) MAGNETIC RESONANCE IMAGING DEVICE 

(57)Abstract: 

PURPOSE: To clearly indicate three-dimensionally 
positional relation and movement of the tip of a 
catheter in the body to be examined by grasping the 
position of catheter as a real-time image and 
displaying it by registration on an image of blood 
vessels. 

CONSTITUTION: Repeating a pulse sequence, a 
sequencer 7 impresses a high— frequency magnetic 
field pulse which generates magnetic resonance of 
nuclei of atoms composing a living tissue of a body to 
be examined 1 . Controlled by a CPU 8, it then 
operates to convey different orders, which is 
necessary for the data collection of tomographic 
images of the body to be examined 1 , to a 
transmitting system 4, magnetic field gradient 
generating system 3 and a receiving system 5. And 
then, a high-frequency pulse is supplied to a high- 
frequency coil 14a in order that an electromagnetic 
wave may irradiate the body to be examined 1 . In " J 

order to image-display the tip of a catheter 31 to be inserted into the body to be examined 
1, the transmitting system 4 and the magnetic field gradient generating system 3 are 
controlled in order that the sequencer 7 may obtain not only the excitation of the atomic 
nuclei of a living tissue of the body to be examined 1, but also an echo signal from a singular 
signal source enclosed in the tip of the catheter 31 . 
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(57) [Sift] 

[Sift] Sl^ra-C^-^-^/uitSgffiBSr^mL, 
(0 Sfcfctt * (ft«M« * 9! *-J- 5 , 

> * coiMiSP -c R F IC <fc 5 ^SB^Sb®^ Z [6] tc 3i =1 — 
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vif<^ mjfc^if ^T'^ffi L/z-^-{f ^^r^VNT 

f4ffi * * EP* P L T ^ = —ft * £ S m 2 <D / v a - y 
^ ^®£^$£i-o^?£^^££P^a U USE* 

m^fotz^ikft^— * frb mzm 2 «&<>** 3 #0*^] 

RTim 3 «60*-Ifij<Dfi|rR«aiCffiieiB 2 (7V*/U* >- y 

Tcuj^jcstar^^L, mtmm\t^m\tLW.zn&?ffix 



(b) m=fr^—?^hm.^mm^(om 1 cow^fpkc 
iffSE-r 5* 2 aw* 3 6o«i*i6iic«jB Lfc -ftTcitsia 

KftA, BWlfi^MfolSi:, (c) 

}fA L £ rtfi-f-a # ^— rvujfeiScD^ — 1 - 

ft ^-^^ffi-roX^i:. (d) jttjffi^-ff^-tfcTc 

fcmiEA^-^/uftiHOfitBSrBKUi-Siai: , ( e ) 

(f) itjiarcn-ff-^^r— JJCTcXtt— i!fe5c7— y^S» 
-f-^d^icj: 19, iul5^x-^/i-5feSfigcomJieM2$4 

^>XS<b, (g) iuf£m2¥*^0^3#{co^TcO^T f . 

- ^ 2 <D'<^* is— tr^^x'&bht-m 1 
a, BicasL-ca^-raxai:, (h) ( C ) - 

(g) **<9ifiU SulE^— ^(OfarB^J/r i:3E0ri- 
Bu IS ti^—'r /U5t fiS ^ *^fPb1 "C bu 15 jfeSftSJK flfe-b 

5 * JH & ^ ^ ^ ^ * ^ tf w t & 4# « <t i~ S If * 31 1 X I * 2 

mm(Dm%&»M4 * — ^ v^b q 

lW;E^Lt^7>f^E^i)fil, fiiJf5^3«a$.U^ 

^— if ^-^l+?fJ-ro'>— ^^T'fcot, Bfite*3cO^^ 
/u^^-v-^^^i: oT^tbeix/c 2 ^^ijco^xt— ft # 

««J»A f J:. S2tt*ffi]cOf4B*«75S^D$tlS3!tt 
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So 

[ll*«7] suffix ^— ^/u5fe«8(0-^ifi)cojfiLS(tSJK» 
B9EV— y vim. 

(b) ^««<o^fv(oja«ea. hsjsw&co* i wco 

«**jiLffrtic:}»ALfc»»fIflr«S:rt€l 

( c ) mz^^—m^z-?kK7- i )^mt&-tzzt^ 

»S'Ji-5XSt, (d) fflaeSl tt(0*fSllC^7-T^5S 
B ffi 3 5 SRjSJB T-iBffl z£ - </u ^ bs a* l X ffi IE 

/U^ > ^ ;c J: o -c>^ < £ b 2 ooQ^xr — ft 



&£B^oIfl£, (e) iiuE:«-{f — SCTcXfil 

ffi»<Offi«*^— LrJKUJi-oXSi:, (f) Bu 

i»ffi«4:iI"K mjf£m2^tciE^i-oX^7c»f^^AS: 

Ig(e) ^ttUSlxfc*^-^/^***-*-^— 
8c*ittco*ifijcofitai««2:#*fcJb-c. *nft7c»rJi 
»A, BicS^Lr^TTi't-oXflch, (g) IS (b) 
-(f) £M9i£U HuEX2k7C»rJB«A % B&O^r 
-^©fiiS:*J* tllftSIStSrii, mjfe^7^- 

1 WlcE35Lfc*7>r*ffi3:SfiU tufE^3#S:t/^ 
/U ^ ix— >r > ^ |c ± o T m Ul S tl^l 2 ^IJ o 3i n — ff 

^•^1 ^S:^ L t^-iX^mzm. B ' ir^^axfl^-g-t?^ 
t -f 5 It ^ 8 E«o«**»-f ^ - V v 

[i8*^l 0] flutes 3 CDX/U^v--- ^rv^li, 
SfjfS^ 1 ttcoyj [filter ^»Wffi»«»SrPn*D-f 5 i 

xmmfc^^^&w&Lxmmz^— t ^sssk^z+w, 

1 *4(ciE^L7t^^^^®^aSL, ifj|E^2#, ^3 

X, Suia^ 3 <Ds</\s* v- v^icJ:oTiR^$ttfc^ 
= — ft -^-O^— ^ ir y h 2 »:7c7— V ^m^rT o ^ i 

H«<kL, ii5if^-co^^-^/u$fe*a^co^3M, ^2 

»« <t -r o »** 8 E*«o««*»-r ^ - ^ > ^^^o 

{0 0 0 I ] 

MRi^5) ^m^nmLx^m^pJrm^mmmm^ 

iloII^^-^V^ («T. MR I 
[0 0 0 2] 
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JS^tOg^l^NMR^^gl -5 BISSAU* 
J: 9HHjn£it5o 

[0 0 0 3] COOMR I 3SB«-*5ttSjfiLfiftJSttJ^ffii: L 
rii, *H^0>ihfficO^A3&SS:*Uffl LfcTO F 

(Time-of-F light) 3r (" Magnetic resonance Imagin 
g, Second Edition, Stard D. D. et aL Mosby-Year Book 

Inc., p299-334, 1992" ) , lkm\Z.t:Z>iSLn$LWt<om 
M^fflV^HE^^f 0 Phase-sensitive?£ ( fCerebra 
1 MR Angioiraaging (JjajfiL««a#RftiB«ife) CD$JF5£- 
ffllfRj CT«F^£10(2) 1988^, 133-1 

t£ o Phase-contrastit (" Magnetic resonance angiogr 
aphy, DumoulinC. L. et al. Radiology 161: 717—720, 
1986" ) ^fj-^.t LTff^^n-Cl^o 

T? ii m« CO j^fr^Btyti ffi® i" o^(i®^l^?^>o<^T', 
X^JEfiM^DSA (Digital Subtraction Angiog 
raphy) t (Ba^S»jSL»fftif^«i-^«JBSrffi^ J: . 

Jci9-tfc(Oiaj»«*f^rtc^^ft*:ffl[fiJBffi (MI P) 

[0 0 0 5] 

»»JcoffiAfc L ic#tt«ftu:«-9J-?# 
LT^o#, 5fi-^ XlgiW^VIR I «fftf (C*Sl*T 
S^SC^t 1 — T^/^'Srff AL-Ciafi5W^IS»]S:i£Ai-5« 
f&aSrfT&i^ir^'bflififei-o I VR^^tT^ixo J: 



fcB^T'^ALT. j[|*JffiASrfT>S:5^53SS*>o^, M 
R I Z> ft fenm^W, (TKsjiJH^) t^cd 

NMRff -^JCJ: 9HHfrffc«:l2o t>eO"C*>3eO-C\ — 
^/i^5fc*&B&Weft<k LtffiitoI^^llTfoo 

[0 0 0 6] tZX\ *&W& I VR^a«(d*3l^r* 

j+xti'r—'r Mi g £ HHfeft: l x jfo/ff <fe t S^^^-r 

[0 0 0 7] 

«!:ii«T lftSfXttS*^ h^Sr^-rSiH^ 

3 ttco 9 *>3ril<0 1 WlcoVMT^S^f -SMR<£>ffifiS:#«> 
oSg 2 3 ^0#^^^S]s6:VMi®lcov^T#mm^^0 

[0 0 0 8] S l CD'<)V7, ^{z^jy^—y" 

Jiflft^/ssnoo ^ft^^-roTt^^d, ®3 oo 

[0 0 0 9] B2C0^</U^ v— y^^liE^-ro 3#C0 

mmmM ^mwLx^^-m^^m^-r^ 0 z<Dm&<D 

^ cb LxzcDm^-m&mvimm-tz «t 9<cja«ao^^ 
5t#$n7t^^-m^-^-*5c^- y s ^ <t sc 

[00 1 0] S3G0'^u**>— y mi$&kB.&. 
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2 tt&tfS 3 6&<0 2 Mi:ol ^T^-y^u^ 
£*at?;*^-f ^mSrilK-t-oJiiie^/u^eoSlADi:, ^2 

-CIS, *^>f -Xilfi^L/iR F/</u^;c^o 1 (HlcoSibS 
[0 0 1 1 ] ^.f^m 3 CDy<^^^>- > ^ t Lttt, JL 

*>, ^ <nm^m 2 &xim 3 co^<o i ^-m^jc^ta^ v 

icg^< /n/i^ v— y >^ (c J: o = — ft -^-co^— ^ 

y^»>5 ::<!:(:: J: 9, ^^-^/U5fe^^-at?^^-f 
c^lUfiHbU ^ff^-co^^— 7Vi"5te«S(iBco 

[0012] ^Wiwjoi^rm^&s^ii, fgio^/u 

m&Xjm 3 #cO;£-ftMot NT to - ?»:7cSIBflfeSrf?«jS-i- 
5d:^t>i-, ^3 co^/u* v— y>^T^#btvfcHff^O 
^Sif^ (^-t-a^^) to^2#S.t>*m3lico^r 

fcv^— ^-Cfc^co-C, a^t--5fStw^2co^/u^'>— 
to, #7"— ^/u5fc«iBofiga^fi, H^tcS^^ 
^3#^-fS]{covN-rco, sn*>S3«&^2«!wiff3S-r 
-^ji ^ t* , s 3 o * v — y > * e> tt fc t> 

y'—'r.^^^com 2 nikXfW, 3 i::oi ^Tcoj££i(cg^ 

[0 0 13] ±!E»2&VS3cO^N'/u^i>— ^r^^fto 5 
-&*iicfi<5< HtftS«j£coie&iftjfi^- kick 0 , 1# 

t\ ^SjJxfcT*— 9Z*^V-?nmL%kfr^Z>- biz J: 



[0 0 14] 

atm] m2&xfm3<Ds</\s*^—^>*\tth^kxVr 

fflWWJ 1 0 Om^TtfV^i^v-— ^ >*T* T\ 
[0 0 15] 

»aa(c|ftw*-Oo H2(±**^s5Bffl$ix-5MR 1KB 

li, (NMR) ^*Sr*iJfflLTtK«j*(0»rJi 

fccOT\ »ttt§«£«:5 2 i: , «4§*JK38£3% 
3<fc, Hl{f^4i, gft^Si:. ft -5§-&51# 6 i: , 
^>U-7<^ (CPU) 8 <k«r«;tTri«; 

a o #«»|g^K^2tt, tt«H*l^jai9SC-?:<DftWi* 
fp] * fclifttti i: ffi^-r 5 ^-f&i $ -fr 

*n^n<o«»«»3-f ;us:a2ibi-sffl»«»««i o 

n-^tico=i>r/KO«^Hffi4i«jKi OSr.iiib-r^CiricJ; 
^ X, Y, Z<OH*ftiTffi]0«*Ha»G x, Gy, Gz 

[0 0 16] ^--5r>*7li, 1 W^ft:*aa6«:« 

Hlff ^ 4 & t^««^IiEI6±^ 3 MO'icSff 5 J; 

<t^?Sii^i 3 taim«ijcoi*ijaj!6=-r/n 4 * tt> 

/U^Jy-^r >f 7 (0^1: lf:^otr^ I 2 T?Jg 

Kl 3T-*i|8Lfca(c«ttflciJC36ffiLTiSBSixfc 
SJSifia-f/H 4 a {cK^iCtlc J: «9 , m«iK^ s % 

1 F^JCjfA^ixo ^7^-^/i- 3 1 co^feffi^ilJ^ft: 
f ->-^>-^7^^f*:ico^f*:miS60IS^ 

[0017] g«» 5 li, &m» 1 cO**rt<oJK^ft 
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fttt40S!ffliffi = >f 4 b <h:ig*I3§l 5 

Si6t, A/DMSl 7 i:^ bfilc 9, 2I« ftfltoSSjg 

ff¥cO||^& (NMR «■*§•) (itt-Kfls: HCifiigLTlBg 
S*ifcB5JS«E = -f*'l 4 b T*J*£ti$*U iiiHl5^ 
[E^fitS^^^ 1 6^LTA/D^1 7 !:A^ L 

v^S^fcrR^iR*^— * i: Six, ^<Dff-^ 

[0018] r com^m^ 6 Ji. CPU8t, 
-f*^ 1 8Xt^«Sl'7 1 — ^ 1 9^ffi»8Ii, CRT 
^cQ^^u^ 2 0 CPU8T'7-'Jx 

V^T, Sift {ffl&tfSff fiiJ«Oi«jaK = -f /H4a, 14b 
[0 0 19] ^JC-cOJ: p Jfe«jScidiSS+-5 jr>-^7 

ftf£^ZMl<0'</UXis—trisX7Qlb* FJfM<Dm.&m 

*703i:S:'&tr o 

[0 0 2 0] ^T-f/U«il«/T:(:5tAioTei^ 
noM?7ftffi{±S007t^^^ 1 <D'</l'Xis—<tr>'X70Uts 
-ik5£/H2fc7C<OTOFffi*fcliPCfficOt^-r4T;cS<5 

[0021] -cox-?/u^«>— y->^r-ii, ^-f^^yii 

&«Oig£HK»^/u;*202 <t fe]B#JC R F ✓ * 102 ^f(l^JDi" 

3, 3023rPP?JDLf;L&, y - K7!> h cO«^«»403iB3 
ADL^v-i 5 ^^^— ff-g-501SrH-»J-*-So R F^/u^fllAD 

Kffi*HK»203&O ,c fa:fi3c^3 — Kffl«4« 
[0 0 2 2 ] C<0<fc 9 :^#6ix/z3&7n^-*£ff^#i 



1 , 704) 0 C(OZ^:x:cOy^~^ir y Ml. iftLiSxiim 

-&7c«j»tR(c:a»sn5 (mm. 70s) 0 

[0 0 2 3] -*7clft*«cof^*li, 3ti»ttJ»i6Srfflv^ 
5 r <t £ G 3tlft«U»ffii: LTf2*|(UiO{f ^ffio 

^fgo^^T'lftog^^^^1-^S7^<ES^i£M 

fcif&Ztt *|Si]iLfc»S\ Z Lift* 

oSlMCfi^ti-fcX, Y# (»2«i, m3$ft) c02*-f$] 
lC»JKLfclfiL««5 K 5 2Srffftt5 0 
[0 0 2 4] Slt^Xti'T — f^3 1 1 F^tCffiA 

^rtSSlxTU^So ^Sfffl^^Miltd fig 
SfDf^PslT 1 fit^20—100msS£EcOlS*rffil^T 1 {go 

^RftJ^ iS^: 3: ^rT o KSSr-& tf i ffl v ^ -5 r t ^ # 

Srf'Jffl LT, !SfeO^2au«^3c0^'?/^^— jr^^icis 

^WfigT'fcSo SgTlifeftLttt fia|x.ii5fiK»JGd 
-DTPA607kSfKS:<£ffli-^ C t ^T't <5o 

[0 0 2 5] ftV^"C^2<0/-?/b^->— -5r>^702Srfil)!i 
t^o S2c0^7U^->— -Jr>'^702tigfScOia3gJffi«(^ 

F®]e?^^T4H^ x Ztt^tcy— KT ^ HR*HS»*pp 
SST lftK3:ffl^fc*-&coSB2<^^/u^^>--4r>^(D 

»EIiajei"5fc«><OR F^/t-^103SrHl*Pi-Oo 
^ffl«csr^5SiRia/e-r S fc*5)cO R F ^/u^ i04SrHBJt 
L, M(CZ^[SltCffif4«»^/^^125, 126SrPPADLr^ 
^-ff-^183^r^^$-tto<t^^. i=r "-jf-g-183* Ztt 

ffl^«4§/</u^l2U HU 16Ui®^^lC^^ro«m 

[0 0 2 6 ] RF^/u>^103li, ^igL^PAQ-r^^ciriC 
X <0 T 1 ffi^it^«^f«I»^^ibcoff-^*SiJ}»i-5 0 R 

fd<035*a^Si< , fc45° 45° -90° gg 

^S* R F/>/U^l03cO^«9 ^LE^r«1 (111^5-50 
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Ct^S* LIS la L— jR«C»igL;CctS-(f #l£TftSI 

tt*BaHftr-*> <9 , io-2oisisa[(oBe-cfc+»/i:a* 

[0 0 2 7] ft, K^ttffiSrar^i'o*^' 5 ^^ L 
-Oj:9>iffl«lH3co51jBcLfcRF103afiic«:x. 

ih^^ > 3 w^/^(07 y y^ftSS:90 o JEJLbMia 
^««SbSRF^/uxi04*T-<7>raPSS:3aiSicK 

ffc^if cxii!5iSircrT*fcottli-C% R F'*/u;*104& 

[0 0 2 8] ~cD£ 9tc51SKRFaei03X!i^y ^ 

WJLfc*«R-C\ RF'*/U*104*«M+U ^««S:#a 
Rfi&iEU ai^T Z^[fi]ic«^HK*^/u^l25, 126£rfn 
AOLr^^-ff 4H83*«££-£o<!:*(c, {f-^-i 

ft C P U 8 -C— i^Tc^- y n i !C J: 9 , 

* — y- V * "C^ 3 — ft ^-W-a'J !C5fe3I o t*&#> x^ ^ 

ft ^ffiT^fiw v ic< ^fcat> 
[0 0 2 9] ^o-CH6co^'<^ h/^bWi: ? t- 
£7- — 7^u5fcffi<Of4K&#*4::i« s ^#5 (Hi, 70 
6) , fip*>, fiSii&^^SrlH.Si:-*-^^^— r/uife«coz 
Wi/Jf^cofia (AZ) li, h^coS^fif Sr^-x.© 

JBft»fLi*^ISfft»foi:coSAf^?>. TxC (1) id 

[0 0 3 0] 
[»1 1 

2 7T • A f 



r • G 126 

[0031] -~;c, yi$mm.m£?c Gi-e nzmu 



c/V'/u;* y>^5rigU|]-ro (01, 703) 0 
[0 0 3 2] g3c0/*/u*v'— y-^IS, i"!OTfi; 

»162, 163Xo ,? Ytt^ffil<0«3SHH»142. 143£^tf 0 * 
**«-C(i, LTSMT l4Mt«:ffl^fc» 

fcibfiOR F^^^lOS^SPifeixSo wCOR F^/U^105 
OflsffllS^ 2 (O/^/u^ v—^r V^coti-^oO R F s</i»* 10 

*Hfr*- 5 fc CO |S]«l<Ojft0jgLB*raT\ H«co«k 
«9igLHia«iSSnSo ^y^^/ga 0 fe45-90° S 

[0033] m&m^£i-z&m\izfcwc£itz3ft 

X\ X, Y, Z(O#l4c0^/K>f 7— ^/U^l2U 141. 16 

l^MPto ~ fc, !H5{C^:^-^2cO/</U^i/— 

^ i Iniei-efcS^, ^3 C0/</U^v/— y-V^l?liR F^^ 

/u^i05icj:5m^:[Hlco®S^, z^fi^■^^]^cov^r^ ^ 
121 ^r^^^^-r^iiJRer^/iM^^^u 

^l22SdB#»x.sr tdST-*5<, rco«^a*^/u^l 

*<D^&m&foicm&Tzt^\z.m^\ * 193 cor 

F /^/u^ 105Ofp*0^F^3&»?> R F ^/u-:* 106fiOPPJPii:HlI* 

[0 0 3 4] CcOJ:9«CRF^/u^l05icJ:51S»lHi<O- 
Sb^efs, R F/^u^lO6£0a&fU ^t-t/^^ 

«»123<^3fiitGi23*»2(0/'«/U^->--'5r^^{wJo(t5 
Z*4^raco«^a»5fiJSGi26 4:iat:t-18^t-ixtf. HI 

(XYffi) 6 0 SrSftigT-t o 0 ffi#4^ 

asfijs&t^Afdsa: (1) zmtz^m&ttez>£o } <z* 
^^c^^Mi-^ z i: rt^r**>So 

[0 0 3 5] ^v-f^aRfflZtt«*HK»123lc»!< Z 
^{S#«^l24(iZ:#^^c0^e^cOfit@^ffl^^g^ 
-^EPflD-r-Oo Sc^TX«^ffi](C(«*HK»^'?/u^l62, 163 

— ffl-JH81cOs+»J&, X«^Tffil(cffl*HK«^?^^ 164*31 



(8) 



^¥8- 3 17 9 15 



> = — KLTftzlJi-Oo 

[0 0 3 6 ] ~ c0 2^i]cOa: = — ff-^lSU 182£CPU 
8 T*-c*L-e*L— Jte7c7— y ^^i^-t-o^ i:iC<t 9. HI 4 

(b) SC^-t-J; 5 icXlfcfriSK Y$fi^^]£0^^— t>\s% 
SHfi«««**tp-Jk7cifl:JK«53, 54t*»5ci*-c? 
#o (IS 1 , 708) , w<Z>— &7c!S:je*5:, -rrix^tid] 
4(a) i;i*+inL*(0-i!fc7C»»«52. 51_h!cS^LT 
^^i"o60-e^o/i^ -&7C&*&53. 54lifiB7 f — * 
t LTXtt^raiEiMiYtt^l^o— 8:7c<offiaL*»*L 

ofc±T\ KJ»jfiL*«5U 52i:icS^LT^7F-r5 m 

i, 709, 710) 0 Jt^sanw&a-cfc, s 
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